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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the effective aperture ratio by forming an 
offset region between channel and LDD regions, such that the LDD region of 
a drive TFT overlaps with a gate interconnection through a gate insulating, 
film, and such that the LDD region of a pixel TFT does not overlap with the 
gate interconnection sandwiching the gate insulating film. 

SOLUTION: A drive circuit is provided with a p channel TFr(thin-film 
transistor) 301, and an n channel TFT 302 and 303, while a pixel section is 
provided with a pixel TFT 304 formed of an n channel TFT. The TFT 302 is 
provided with an LDD region 207, which is located between a channel forming 
region 204 and a drain region 206, and which overlaps with a gate 
interconnection sandwiching a gate insulating film. Furthermore, the TFT 
304 is provided with regions 217 to 220 and an offset region 221, which do 
not overlap with the gate interconnection through via channel-forming 
regions 213 and 214, a source region 215, a drain region 216, and the gate 
insulating film. 
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^B^ac 1 2 4 IrTv-'jl'icfS/ifl^'rff^/st-^o- (1112 (DJ ) 

[0 0 5 6] zzx'^\ %m.m 123.^2 1 2 

30 4 i: L r V > ^ 'U- ( T ri ; . -?--'/> rr i ) . c- i-" 

Tt-'^ (Mo) , •^>r/r'. ^> (W) . <^ a (C 
r) , (Si) /no;g{i".+v;'-5c^. 

Mo- T 'A ^m^.. ^ -/.^^^ > >■ v f* > MS^) 

[0 0 5 7] t^^S, ^ \ '-^-m^ I 2 3 :-i 1 0 - 0 n m 
{^tt L < {i: 2 0 - :^ 0 m .n; > L, 2 1 2 4 

40 ft 2 0 0 - 4 0 0 n m (5Et L < it 2 5 0 - 3 o fl n 

m) i^-nitat ^ ^1 '%n.m 123.!: 

Lr, 5 0 nmH^^^ilnrV /7.1P> (\VN) ff^^. ?5 
2 ^^15^ 1 2 4 h L , 3 o 0 n mi^y;* 9 > / "^"^ r- > tj^ 

L < ftril •> 'J :3 ^Ha-;^ 2 - 2 {1 n nv^Jt'/>.'? T^r^ 
(0 0 5 3] k-'.. H I 1 2 :i !: L 'C^ll: *' - ^ 
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[0 0 5 91 fkic^ m^ mm.m \ 2 3tm2^Mnm} 2 

12 5—1 2 S^MffZ^^, mih^Uyy n A' 

^^wu^-r F TOO^)^— ;-§E*i I 2 6.1 2 7 :t n ST^f^fiife 
( b ) 12 0-122 7)-ai>: h $elf.?^ 1 1 5 

fCLov^t5Jc.5:''*C6o ^i;4-o. ;-g£^^i 2 8a, 1 2 3b 
{ ifiJTE -Cf t z o ic ^ X. 5 .^^ ^^f3:il^a^] { r ^ o - o 
oo/<^ — >/jwbffej/jJt;5iir'v *o tlD2 (e) ) 

[0 0 6 0) ikhZ, > X h 7^ '-^ 1 2 9 ^mffl t . p 
> "k^tsT^mmm^ 13 0, 131 

3 X 1 020^3 X 1 02' atoms/cm^ (f^^B*){C{;; 5 
1 020-1 - I 02' atoms/cnf>) fll/fC?nn > ^^feJDo 

6. (0 3 (A) ) 

[0 0 6 1 ] ^{r, Uv;^ r7 1 2 9 $rr^5fe 
- Hai^.^o^p^^^/uMT FT>/J:^HI^«^^ll7JF$r' 
^ r -T-pi >y 1 3 2 - 1 3 A'i:mf^-r^, ^UX. n 

'J >^^O^^if$!l^iS!cl 3 5- 1 4 1 ^ff^i5£-f 5, :: ^ 

i-v Z'i':»fli?£c;.> i; > <n\^mt 1 x 1 qzo - 1 x 1 o^'at 
oms/cm^ {ft^&*){c:j:2 l 0^^--ox \ 0^'atoms/c 
m^) i-ro. (0 3 (R) ) 

(0 0 6 2 ] /j:^. ^mm^^xitht^mf^mmx^nw. 

miira. i/::. 13 5-141 />-J^fiit5n 

1 3 5- 1 4 1 n^:T^ti54^^i$ ( y ) >#l^^^|x.r 
[0 0 6 3] Uv.-7s h-^ 7, 1 3 2 - 1 3 4 ^f»1^ 

-^^^ fl^Ji?It2 5 - 1 0 0 nm ($t^ L < it 3 0 - 5 0 

^BI^^i ^ i h-r^o =^ A' v 14 2 :ifst/:)v£-tl 

«^^T:.^a^7'j:^^-t5i'.:>r-!i?:^ L< it l 0 0 n mVJ.T t-f 
[0 0 6 4 ) ?)^JC. y- I 2 3 ->- 1 2 8 ^ ? 



(8> ^^2 0 0 0 -3 4 0 7 9 8 

/*/ 

>) ^^feiKJ^o, • o LTIBfit^ixfc^^^^i^ 1 4 3 

- 1 4 6(cfiarrfen2!^^#;^i^ (b) (/^i / 2- i x 

10 (R^^!Cf;t 1 /3 - 1 /4) c?)jg)^ (fit, 

- I 0 f$^5(.*iS;§:. 1 • 1 o'6 - 5 • 1 o'8 
atoms/cin^, ^SIfl^J::!i3 1 0'^--3 1 O'^atoms/c 

/(? (c) ir^^^^j ^(13 to ) 

[0 0 6 5] r 00Xfi-r-;t l O 5 n mooei/ilt/il^^^ 

(^A: y-fm 1 4 2 i: y- vmu% wo'c ^mm%) 

4 a. 1 3 4bt/)(Sf]If:::ff5fiK*n,^-^-r -y^MML-vx <x > 
LX^m-r^, EP^. -^'Tmi 4 2:/-J«Si^lCt9^-^ 

fiJc$n, =f-\^f\^W^ f^m^ > - ^ifiJc f$:HS T f:c 5 
;i 5 C i ^sm^T-^ , -H ^ b M^Xiry-t y r m^l 

(0 0 6 6) /^ib\ ^mm{no:)i'^)\z.^ ^-rtwwff$f=^m 

iSEidti 1 X 1 0' 5^ 1 X 1 O'^atoms/cm^^^^^^-T'pS!! 

[0 0 6 7] ^c/:)7f-'7-tr'v N^fctc/:)^^ ft, ^^jc-y- 
30 ^'^f^^Pi-oP^coial') ^ ^il^^*J^i:ti• 

^^1f:{z^^X'^^o.. 

[0 0 6 8] ^i^. ZT>xmx',i^r- h^^'^x-misnti 
^^r^m'X^xo:>Tii^m^Miz\, I X 1 o'^-o:< I 
0'^atoms/cm^;o?8^r--; > /j^irTs^n ^ ^6/;^ 1^:-^ 

40 /.ftr>, n^TF^^t^P^sSc M) ) 14 3-146:-;t 

mz'^^t-^'- y — r/ zmx l I O - l :< l O'^atom 

mT^mm^ (b) '/:>t^^;c:t^5^>ir^x.r£i,^>:^>i-: 
a^.\ 

[0 0 6 9] flL, .^^S?;cftnl!7^Vi64^)1It^ic (b) 14 

7, 1 4 i-,^- hffiif;:t.\^o;:Sl.rrc^:'; >?tlS 

;j*2xio'^--o * 1 0 '^atoms/cm^'/J^ t":7.tbo:V>^: 
JO t:fL. y- hgd^^llt^^O'-'jl'an'T^'Jt-trTU'C 1 X 1 O'S 
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^ 10'^ atoms/cnP y^i^/^ i/i u > o *C ^ , 

[0 0 7 0] i:>:(z, ^ I !§mtmm i -i 9 ^^^f^-ro. 
m I »a^1^*3£^l 4 9 i: LT:t. ii^-r ^ti^^JtM. ^i: 

*/-c. ^(^it I 0 0 - 4 O 0 n m>1-n(^^ 

2O. NH3^Cf #4:tf ^ > L . 2 0 0 n ml^cogftiifeftv 
'}^>m 5 -5 Oatomic%) ^^t^ 

fTOAZ: Z(/)XSi17t — — u— r 
T?S-{±1?:iSjSC4^iC?it^r 5 0 0 - 8 0 O C. ^ L < 

5 5 0-60 ot:i:?TXL(^avv ^^^^^ifsfjr-ft e 0 0 

(Iil3 (D) ) 

[0 0 7 2] :$:^^f5'l-r!z^fl:*> r: 1 4 2 

>^fllff$itv y =3 I 4 9 i: 'trfg/i y 

- 'U -.OP.^^ ^ ^ : - ^-f ;c ^ ^ 3- 

1 0 0 7 3 ] fS-tlfi:xfic;^>it. 3-ioo%i/>^K 
m^^-^v'^m^^':-.' 3 0 0^ 4 3 o-CT' 1 --iB^f^o^) 

[ 0 0 7 4] •;si':fe(i:xfi'r*^x.fio. mimmm^mi 

4 y(/)^;i5 0 0 nni - i . 5 a mt?:^ ^ 2 ® Ffll^fe^fl^ 
b L V 8 0 0 n ml^cog^f (!:> •; - > fl^^-r ^ ^'-^ C V D 

> :; =1 ij^) 1 4 9 .1: ^ 2 ffrp^Tfe^^?^ '^ft:'> = > 
( 0 0 7 3] .-^jTii. ft^'^XS-:-tffl^>At^:r^^^j:{;^. ;S2i 
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t^Pa 2 0 0 0 - 3 4 0 7 -J 8 

[0 0 7 6] -T^/^fi*. -r.l'--r^it/> r F'ry; 

K 1^ ^ > figislcil .ii-t-o - > '5' -.^ h7t-' — *.tA\n^ t- 
V— x^^^ 1 .1 I - 1 .3 4 > , h' u- > iai^ 1 5 :3 
1 5 7 <rfKfit-^-:S. .-^Ci-i. CMO S{Hl?5«rfBh£--o?t 
w^fC K>>r >iE;^l 5 5f1:p-r-\- -t'yu^TFT h n^-v 

r*v»/ct\':', ^^SSf^*!"?/-! -oOid^^?r, 'ri^s-V2 0() 
n m. T i -r a tj^-r ^ - 2^/1^ 5 0 0 n m, I" i .1^ 1 

4 (A) ) 

[0 0 7 7 ] r^;c, '^ v 3 >gf r 5 8 L T . 

=1 5 0 - 5 0 0 n m (R^6^{c:i 2 0 0-300 

^fei^^m ^ \1 1)W :^ ;[ !. .'K ^ /J © fS'l ; ^ ilt^ -r .v^ ; ic/] 

[0 0 7 8] t /^i, '-^ v 3 >tl^ I 5 8 -rr »f^/^x: L 

i^'ik'^Z. o ''j;c;'K:i|?{{:Xft'^ffori,av V, ^'l.-^l-'i'. :2 
- 1 0 0%o^i\i^^r^:-^ij^^%d^'Z\ 3 0 0-4 5 n C 
1 - 1 2 ^f^o->^j;fv^ -.V ?t -3 i: a < , o " ^ 

"[0 0 7 9 ] ^oYii/ ^'Wm'^y^hu^jmTmf^^ 

^ h\ BCB ('•<> i-^y -'•>■) ^=r"f^.il^-f ^ Z 

t^o - > f'-^i-fj -111^:^';^^ (5:. >Mn'-^ 

■to. 

[0 0 8 0] i^':z. ifii-Sfri>'-*coTiSi?£;i:r5i^r. -ij/i 
•> :t a ^ffl I ^ o ;f i (J 1 ^^^y^- < a 
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1 0 0- 3 0 0 nmtn;?^ ;c?^fi^-ro ^%1^^X'{x\n 

[0 0 81] t.t^^ m 3 mmmm \ 5 9 ±:imit'> •; 

= > ^^<r>m^m^1r: 5 - 5 0 n m^f$/=t L T ji t > , 1 

[0 0 3 3 ] 7kK^ ^m&^i 6 0 ommi:i'^^^mti^^ 

20-1 OOnm C$f^L<{±30 — 5 0nm) 'JO/^^ 

omit^ 1 6 1 ^?f$^i-e), t:%mm'<".tmmm i e o 
SM^t:^ 16 1,!: ur^{t:7/u - rt7j.i]^ it-'u^-t 
[0 0 8 4] zaomm^if^i^^mizmL-z. =-f+7^{cT 

^m^3§'2:^it, mmmi e o^^ff^GteKTi-^^ts-^f^ 

1 OOVy'm i n£/)#GEu- ;--r'S:/E'r_i#5il:r. Pi 
itmS 4 5 V (C ig L > ^Pi^^B^eft tHz^^^T ? it 
COJ; -) UXiSill^ 1 6 oco^©;i;tii:^^.^5 0 

^'c, 1 6 0c;D|g/l;t 9 0 nm i: 

ft I ') 'J ^W?-C'jb^.-. 

[0 0 8 6] trz. zzx'ixmmmit-iii^m^^xmmm. 

7£iC j:o-:?F^,ht LT iaiv -r ot^^ t.^iElt 2 0 - 1 
0 0 n m ^ L < 3 0 5 0 n m) > C i: 

'J :^ >l|i, DLC (Diamond like carbon) 



(10) 4^B3 2 0 0 n - 3 4 (J 7 9 S 

/.V 

[0 0 8 7 1 ^ngPali&JSflg I 5 y . 

•> 3 1 5 8 ;c :<■ g£^§ i 7 iiii-r^ = >■ v v 
il9^^^l 6 2. 1 6 3ii. iSi^^^^^^T^^lg h-:* o 

[0 0 8 8] ttz. z'jm. m^m,^ i 6 2 tmm^. 1 

i^lS^a 6 o%7D— 5^ o -yj^tg ^8*3 ;- Dili!: 
2a [0 0 8 9] - •? L-rf^— ^ii)(s]ffS>H]i?^. 

Jb\ m4 (B) .HtljSJfgiC J:: p ^ -V ^ 

T F T 3 0 1 . n t'/'-^T F T 3 0 2 . 3 0 3 /J^?B 

T 3 0 4/iiSffM5'i l 5c 

[0 0 9 0] mth^sin^ p^'V tw^si r F T 3 n 1 ;c 

{1, ^-\'^wufl$5tnl*^2 0 1 , y-x^jS2 0 2. K 

-r >mm2 o 3 /^j-^n "rii p ^T^i^^mM ( a ) 

:^Fn6„ (BL. af$S?U!j:y — ^ 2 0 2 rliitS^C* K U- O 
iO ^isJ£ 2 0 3 tc J X 1 0 ' 8 - 3 10' 8 atoms/cm^ t/:>f^J!I 

[0 0 9 1] ^fz, n twL-^-|' F r 3 0 2 . -f- 

i'^wi.|T$fiStfS*SJc2 0 4 . v-^mbt 2 0 o . Ku < >m 

r^Kc . y- h X- y- ge^^ > m^e o /c r. n 

9. ovitover lap'/).-i:o^-?fi-L7'c. *) 2 0 7 r/'^m 

Bit^n^. w/^Q^\ I.0VnSi?Sc2 0 7 :t 2 v 1 0 - 5 •< 
1 O'^atoms/cm^iOi^^X' U > -^ra"-^, SiE 

[0092] tfi. (14 (B) Xr^X'r^ Of^L'.rmitAi^^H 

.-^^/i-mf^mm 204 ^ri^-^ xfEffPiji.-.ii^g l x \ 

[0 0 9 3] -t-ri. n^-vtwt3y r F'rri o ^ 
-V twuJB^^JSSc2 0 a , v-7.rW^20V). :'i^-(-^m 
2 1 0 . ^ L X V /- ff^hlc^tA' '^mV 'C O \ZL X L 

Dom^z 11.21 2:)mf^^ao -^-'^m 
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[ 0 0 9 4 j 7^c4b\ z-T^mm-Z'iti.oDmmz ^ k 2 
."pT-nKTiXn ^simm-it]. off m^t\^'-'-i n^s^ offi^ 

offsBto^M^-^i^Lfc... } /j^^f^^ri-i 
[0 0 9 5] -:ir-[a6JlT^-t-ffif©[«I(i(Sl4 (B) *rZ7jk 
L/ln^-vt^l^Hr F T 3 0 3 ii:[ll3 (C) t^X^^T' 

r.DDmi^2l 1 li;^ r3;cLovmi§!t2 1 la. Loff^^ 

2 X 1 0 ' s - 5 X I 0 ' 9atonis/c(rf> > > 7>-'^ 

[00SD6] ttz. tUsgT F T 3 0 4 ^ 

5tpJSE2l3, 2 14, y-^my^2l3. r>^>m 
*Pl2l6, Loff^J^2 1 7 -2 2 0, I- off 2 1 
8 . 2 1 9 (C:^ L/^ n ^•7^*^15!I^i€ ( a ) 2 2 1 y^mf^ 

^^2 17-22 Qitnm^i^mm (c) 

[0 0 9 71 ^n^mvit. m^^.^sj:a^mwim^/)'-m 

c-tto >;j^-r^ o« lr($:B^;z;'i, n ^ v t-^u^'r ft 
^*5Jci/c(iLoff^isSc^f^'. ^^.'7^ - i:;::i'jT. i^- 

[0 0 9 8] mz.it, -r -r -/-T' >/ ^^ff^^B^TT^ 

iSigt/>l-;^'&-. n ^ ^ t> T F *r 3 O 2 ttSii^i^)f^*rm 

[0 0 9 9] fiL, ■z^m'^zcr^cx^-Yt^^i-mf^mm^m 

ifiEi:-?'-v -^'i'fii$i5t^i^:/:>PDl, C' K <- > "nii^ ^ r 
[ 0 1 0 0 I tfc. n -^ V tw^SHT F T 3 0.3 li::^:/ h 
> > '/(HT^g ( r T > :^ -.^ b !: 1,; • -> ) ; ' ig L X\ * 
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^''^ 000- 3 407 9 8 

JO 

1 8 0^ 3!;t:>^/-y-.. y- h§ai§i'r<^'i:M'CJ¥^ttft:>4^5 
lOIOlJt;^. nf^-v t'l-SlT FT 3 0 4::t(&rr7 

^m^iz '7 ^-f^ lii ^> f£ j^-r .3 ^ rr o r ^ =5 . :^ o 

(C. nS:J^^4^5pg^t 'a) 2 2 } •.t^'^1im\\KC'ri&i^1r 

[0 10 2] tAl, T--rtwU^3-7;ym;cJ^t\-n-:*^ 
-l-^wUS!'!* F r 3 0 2^ Lov?ii5)c2 0 7c/^^5 :i 
0 . 3 - 3 . 0 m , fA:^Q^}iC;'t 0 . 5 - 1 . .3 /mh t 
-t-iXCira^S n^-\'t-^'-S^TFT 3 0 Sc^JLovfri 

20 ^ 2 1 1 a, 2 12 air>B: (^1) ;t 0 . 3 - 3 . I) fi 
m. f-^^e-JiCiJO. 5—1. 5/jm. LoffaiJ5)c2 1 1 
b. 2 1 2bc/-J:^.;^ 1 . 0 — 3. 3 f-^^6<] 

;C(ll. 5-2. 0 if m>-.t-^tii'a'^\ ^f^. Ij^i^TF 
T 3 0 4fc|^:ron':) LoffB^r^ 2 1 7-22 O o'^^ t- 
tiO. 5-3. o/im, K5S0-HCf3:2. 0-2. 
5 M m tf^nft'^'. ^ 

[0 10 3] Ai^,;-^ p ^/ufl^T F T 3 0 Ut i £ 
F T 3 0 2 — 3 0 4 il^lfng £^8^ (y > -tryu^-T- 

[0 10 4] 4::^5ijiN-r'ftl^^:^Mc03^^(^ !: L 

[0 10 5] 1:?eBf)Jt^^.fil»f75Jil.T^L/rf^j^'^"S 
^nmW- 9-31 6 5 r ^7±i.^. ^(^^ 9-2734 

4 4^'mmttz'.tim^'^ i 0-254097 ^tti6?s:-s-2 

[01061 Z Z V " 1- - 'J -'^SIS;;-.;. , 
7^ -f x -T' h u V liif^^Q S -r f^^-r o r !1 
^-to. [2 5 :z.r:-+- ^M, [14 vB) •v>*itS3^^'>^^5;z 
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^ .]:':> \zmB-r ^ . ^LT.. ^^fC i:. ^Wi\B}3^/i^ 

[01081 J:^;!'-. z^fHT 'J =r ^ -/-,• :: ^^r(^B%^ 
FT 3 0 4!in ^-V t^uSlT F T":*.^^) . ilj^fcg^lt o 

^Sft^.iE®]iHi5S8 0 2 ^. mmt^wm^^^ o 

3 ti^K^'n-/- hSEi^ i 2 8 h 1 5 4 -?@J 

?^^)S 0 r ivilg^c^iirv i;/^^ F PC 8 0 4//^ 

8 0 5 ir.^iE^lHJSS b fM^km^'^^ 8 0 6, 8 
[01091 '{k'.Z. El 8 I, '/ -7^ f •7 -:- h y 7. 

mmis^mo o i . ^^m-^izieiiuss (a) 907, 

ftf-.^I^j[£]£S (B) 9 1), ^ V — ->'IhI359 1 2. 

I.o I Koi mmt^mm\ni^',y o n-t, ^^^ huv-T.- 
y 9 0 2 . u ^ 't- V -7 y 9 0 :k ' > - ' - 9 o 4 , > 

SSS (A) 9 0 7.'i, > h :^-->'7, ^ 9 0 8 . L-^/u^^ 

$h\BlU (n) 9 11 L^*$^vm-?.t-;6 

( 0 1 i 1 1 .1 Z T' h U y 9 0 2 . 9 0 8 I il* 
Sfj^S,4^3. 5-1 6 V iiXmB^iCltoVXitX 0 V) 

^^'^mm'.tm4 (B) :/'''3 O 2--7r:^nof^il7;*;i 

[01 1 -J ] M r., - • - •> V 1) 03, 9 0 I) ^ .y 
■7 r V) 0 4. V) 1 0 'mm^\I,'.X 1 4 1 6 V 1: < 



/10-2 = -05-29: 1 7/001-019M^48Ot 352573 P 19 




^^2) 2 0 0 0-3 4 0 7 03 

i£r -Si ^ $ -tt 6 - -r- ^ -C .1^ 6 

[0 1 1 3 1 tri, •^>-7 [) >^/^^9 0 oJti^gjfi^E 
4- 1 6 V-'to^.-^P, -.'--/.-gj^ 1. > > figi^.-'^: 

4 (B) i7)n t^/U^'l- F r :i n 3 '^S-ti*CMO S(Ei 
?Sd»i® LTl /^'^j. (U4 (B) T-fiii t'U^T 
FT L.^^[g?^^;^lrv*/-;,^-t•^ ^f;^;c-!f- > >r 
^J^ffic^^iffi^ft n t^'-^-S^T F T ir p ^-r-t^'i-S/T r 

[01 14] iM^^; 0 0 H :tmWi1lE,:r- 14-1 

6 V 0 , > '/ u > r [Hl?5 y 0 5 .1: t o ;C • 

.i:.-*^^^ L < , 0 4 f R ) cD n t-/^^^•|• 
F T 3 0 4 ^li/?^T F T 1: L 'Z^'.^'bZ h r'v^^.i L'- ^ 

10 115] ^m^^iz^-y.^xmi.i<^^.;:mmit. 
T F T CO L D D mm ^ ^ A' ^^mr^^i^ t <om 

€r^V^-CffJtP^-t5; Ill7.'i, 1^3 (C) '^^X^ TfeT-^rl^ 

[01 16] ^mmimyf^mum'Z'mmT F r ^ffmi- 

tzm-^. [2i 7 :cn^-f i f--\' t>/t'ff55^^l6&2 1 4 

n Sil^TiS^^i:^ ic .) ■r'>\-o I. Dnf?ii]^2 2 0 (^T-IX 
2 19) ^</.)Ppi:c-r-''-t' ./ Milf^7 0 1 (.t /tit 7 0 
2) ;l^-(ififeT^. - c;)-^---tr:/ hni^i5c7 0 i(/:>g-3it, 
{^{^ =^ r -y :7'flM 1 4 2 'J'^mm- < ' 1 TV ^ -> mmitf^m'. : 

[01 1 7] fit. V >^mmTo^.'rim^r^h''^{zXr> 

30 t x^ :7 -t y S 7 0 1 .5 fi -\' :v fl^ 1 4 2 
l5:ci: ^ hm< ^j:^ z. tits ') t-r-L4^^\ 
[0 118] '^^m^^^-^'.-t. -•:-/)^-7-tr v 1^ j;iiT.Jt7 0 

7 s 7 0 2 (7):^ .-J^ 0 - 2 0 0 fi m (M t L < it '2 0 
- ■ n G'O-n HK o o L :5 0 - 7 0 n m) 1: 

[0 119] r'O^t o;c-*:i^i§9fl-rft, @J^TFT;c-^f 

40 ^HtT'^^. Hp-t^, V- ^ - ,v V <• >mo:>'mE.t^' 1 4 
V, y— 1 7 . 5 V ;l:i^or- .J: 9 iCT F r:'/^ 
^^;:::r:74^ftg;c>>6fK^. opAiiAF (^it^ L<;ti p 

[0 1 20] j^c-fD. ^'%%km^'ymftt[t. M I -4:^-nu 
fcxfgic-c^^o-:*!' F T'/r(-^?{l-:-o :. 1- ;i 1: o r^-^:::*^ 

m-t-^- ^':z. t'nmn^::mm^.b^^!ii] 

50 ^' c:7'a-tr.y-^(a]?S,-^^*.i:'.';-.f|r'4->iil[H]5g U;^^[hjS§ 
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:3 

10 12 1] - Olc^Mfl^:-):. '^-S*§_itciij^fe 

Co I 2 2] =r-, '^^^^^^^;t]^/^(l^•2 (R)^-'-tOrg^ 

figicp^^^l^^^ii, 2^itiPA;;.i:6^Si^i 0-044 

6 5 9-^, ^mW- 1 0-15 2 3 1 6^. ^mW- 1 0 - 
1 5 2 3 0 8 1 0 - 1 5 2 3 0 5 ^-J:>m 

[0 12 3] ±m:^^Bn->') =^>mit. mw.t^\z^t}.i'£ 

F.M GMiMim-^^m'^mm .•cj:o^^-r-:&^,'C5i|g.r- 
[0 12 4] m'f-i^^tifJ^O^ci^'v^ ixa^) 

[0 I 2 5] ^r:L. '/^im^^-A-mLrnm-r^^^ 
^mnn^HR- T EM m ^ m^ym^m.^Fmii^Bki^) 

It., rcharacterization of High-Efficiency Cast-Si 
Solar Ceil Wafers by MBICMeasurement ; RyuichI Shi 
mokawa and Yutaka Hayashi. Japanese Journal ofAppI 
ied Physics voi.27. No. 5, pp. 751-758. 1988. ;cS2gi 
^i\f:i rptanar boundary _ X^^, 
[0 12 7] ±IS»^.:Sc;;.i:iij:J:\ ^w:\y:iiL^%'.z:tn^^n 

(0 12 8] ?4;c;r:g^0itii6 (:r§£fagiir. 1 1 
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nri^2 0 0 0-3 4 (J 7 9 8 
0) ^X'h^i^-^^ {2 1 w Jz^mnnz Zi^M^^tii 

to 1 2 9 1 m^:^^'MhiiiH'j:>^^^'^> = . fF|.'i-„^-fiK 

iCTEM^ffii ^T^Si-:li:ir. i$B^^#./:i9s cOO-n 

[0 13 01 ^^'^'y^^B^iLJ>r^\zmf=t^ix.''^-^^3\^n'xz 

0 =70.5^ 'j-micz s </ymtf^Ln b n ^ z t fj'^y^-^:,rix 

[0 1 3 I 1 /C-f-J, 8 = 38. 9 • '-/r^S^iCfil 9:/'^ttlt4iL 

[0 13 2] ::(/5<^?rcj^ai,mi^ {iEmzw^^^,%tLn<nm 

1 0 1 3 3 ] ^ /"t 5 0 ;c . 8 0 0 — 1 1 5 0 C h ^ 1^ 

JO LTl-''5> 1 ^,t^'TEM^^^;I..j:'v-rtiil5^.n':l^o - 
^ i-i r c') iP\ c;:) m (ii x- xm^f/- -^^^ J c fg; j.^ .tt - 

[0 1 3-1] zcnxm^^^^itm.^^^>^^M9Tt^ (El 
ectron Spin Resonance : E S R ) :t o T ^ t > 

->^/3? 1^ ^ 5 IC'spins/cm^UT 
{iil-tL<n 3xiO''spins/c[rrii:7.T) XSo^:> 1 ):fy^m 

[0 1 3 5 1 a±v-)^/.Mp, .it:^SEfnjtfri*H^ii^> - > 

(0 13 61 :^^f?]2] '^^raiN-?|:t. ns^i^l I .^^r 

ic/ [0 1 3 7 J c^i 1 0 iAi :u^flii, ^SciT^i. 
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^M^(r>mi^^io'^^m-t^^^X'ihi') . (B) iz 
®[11T-^^, miO (A) ^-h^^i 2 8 

:/ ;.gn. 1 0 0 2 ft y u -r > I 3 7 >f§ 

[0 1 3 8 ] E) 1 n (R) Mjil'T. HSI ITT 

4 (B) o:>mmmit^i 6 1 ,-^iff^/5ic^n/t^ii^ 

m 6 0 i:. '&iir^ri:{c^{toii6iij?f5^li i 6 2. 
X 6 3timf^^h.X^^^, -eLf. 6 0 

Sill 6 2.i:.45|S^^ft1^^:frLr«/j:-5p^i^-:*{i^^^^ 
fii 6 4.i(»?}^j5it$n6„ 1 0 0 3ii K >id^ 

15 7 tm^-^m 1 6 2 to:>=:> 9 y \-MX:t^^^., 
[0 13 9] 2p:||JSf?>J-C-i±(^^:g^c?>aj|mf4:> L TttS?^ 

W 1: fiJc + o y ) CO m ^ "> 4* < i- ^ » > .1- * «I sl -C- ^ 
(0 1 4 01 ^'^l^mx'.'t. iii^9T.(5^t8fii£ 

WPi L /"jtii^sntomit t h S£i^i/) -gr, ^/j^ ^.'c o 

[0 1 4 1 ] ^1 1 (A) l3:^1l]JSffi|i/)il^^,y^ltfl5[ll 

1 1 0 1 . ^ 1 110 2.^2 mnm-X 'X 0-3 - 
.M^o.. itJt^, m 1 110 2 •c%2^^.'mM \ 1 0 

3 tTmalgmflf 1 1 0.4 'r^i^A.7t't^it^> 

[0 1 4 -J ] ^^^^SiJ^T't^:^ 1 i^-^M 1 1 0 2 > LrS 
ft^ 5^ 'I'fl^, ^ 2 i^^M I 1 0 3 L r > 
^3^^J^ 1 I 0 4 > LTT/u i.^t^^m.'T^^'T^ 

1 0 4 '^m/iic-ro. ^L-r, ^3':#mfl5?i lo 

4 ^flfr^c;)fF^:t^ic,'<^ — - v-jr-^-c. ^-n 

ilil 1 0 3 -cm-?, coof^, ^ I \ 1 0 2 ^^2 

i^mMl I 0 3 ^'•^-]^r'^';'-^> XLr[ll I (A) 

[ 0 1 4 3 ] -r L ~ cr)B^oO.-dHEl{:t[D 11 « B) iZ 
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^'^^ U 0 0 0-3 4 0 7 9 « 

2rt 

1 t 0 5a. ( I 0 5b (^n-ri'-S 2 * R) cD-y— ;.g£ 
f$12 8a. 1 2 8b:iM^-:-o) rt^ I C'*^ 2 tOig 

v'-i^ge?*! 1 0 i:ty 
- KK^l 1 0 5a. 1 1 o 5bi:>i \^tlm^'gt^is:.< . a 
lai 1 (A) M^^-tJ: -);^.-^;fi^#|ilT-fF:J/5St^no 

[0144] :^ f^, HinfffTil I -r.^d H L /XT -r 
C^I^SI^ 8 0 6. 8 0 7:-;. ^-^Ir^mxt^^?^ V-t-L ^ 
[ 0 1 4 5] ^ 1 1 (Bl :c.T:L/^r^it(i. lifitfr 

2(? [0 14 6] :^^f^|4] ^^.^fJilTlf^SaN 1 i:^'*.* 

(0 14 71 ^-f. 0 12 (A) ■nm^i^^m?.mw^^ 

flf 1 5 9 tMMW: i 6 0 i: ;/ r 1 2 0 1 ^ 

fi^/iic L^e^j-Cib^: ''<v -If I 2 0 1 L 10 
- I 0 0 n m ($f * L < :i 3 0 - o 0 n m) ^-^mW^O^^ 
^^r^ti^if^mt^/^'. (ML. ^3 ^FBl^gffill^l 5 9 

[0 14 8] ^Iltef7ij-r!-i:3 0 n m/?:in^fsfft:-> ') '^>W 
^y<yyrm i 2 O 1 > L r c x ^ r ^-2: 

12 (A) . I: "Fir -^^^fT^C 

[0 14 9] Hi 2 (n) oOfgigfi. S:$:tg3tii 

12!12 (A) !:f^^-'.o -J.*/.. ,rl/nl|^ 1 »;> 0:>^ Tiz @ E 
m'a^iZ^< y Ti§ I 0 2 'V H'-fri-r o - .tb ^ . ^ /) 

if-^. JI^SI 1 6 0 --^ '/ r L r B e^^£f*j;c.'< - 

(0 1 5 0 ] '^Hf^'.t. 'Milnm I 6 0 -I'Tf^fTic L 

fzKmzh o T a a . s^fLi^ i o i ?m l ix 

50 1 6 1 */yt^M.r.vf^ V • y :, ;• • — r r: -7 
14- 
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[0 15 1] =/^, Ell 2 (Bi t/*-'f^$ii^i-6.::i:r'^ 

[0 1 5 2] m \ 2 (c) to-tfitigtt, mmm \ e 

- I 2 0 3a- 1 2 0 3d^ff$5^ L, 'CdJ^^IS I 

2 0 4 ^rmfiSL^^m^^-^, 7.^—^— \ 2 0 3a- 1 

[0 1 5 3) Hi 2 (c) o:> X v ''^m^±bir ^ z tX\ 

Bl^BlQOOni^U (^•y^l^') H— ^-[li-^- 

[0 15 4] /j::fo\ 2t:^^S■^5iJf;•)t^^/i^c^t. ^Jgfinj 1 <7)i^^ 

t?^^, ^^ifO -3;w.^^L7^:^^-ri^c;'JfSf5^•i: bids 
iCma^^;h;)-d-o c > ^i^^A^iT-.lbo.- 
[0 15 6] - -r^'^^fSf5i|-r;tiSit^^=r^^.*a:{5{c 
o, ;^ci5, S.^t^|it[:;i^ 4 (B) -r-fJiR^Lfciij^^jim 

[0 I 5 7 ] iKl I 3 (A) {wi-Dl ^T. 3 0 -lit^^m \ 
t \^m\z Lxi'fm^h.fim^r F T ( n t-^l-^T F 
Tl C'^'O. 1 6 0(if*ff#E'^^-:^J/)^^> LTl^^ 

-t-o3g/i5M^'.>>o. m^Bo:>p\^m{zm^L rz^mm 1 3 

8 '^3arz=r > ^s' r:^ h.-t^ — i 3 0 2 lo'r L r = 
^lifjl-r 3 0 3 ^f^-^txi'o. z 

=^v@//^fi^;i:&if$ 1 3 0 3 it ^ tz:t K U-Y 

[0 15 8] ct/'J.i ') ;ciij^iJC;/J*H'pi](c.^ji ^T. 't^BM^ 
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*#r>3 2 0 0 0 - 3 4 0 7 9 s 

13 0 1 > ^.-lom/onfitf^^ t 3 o 3 

^$C^.-f$^^'j I !: .^?fltJ35i tt OcV-^>^^)!::: 
3 0 1 ^Mf^-r^^i^izm'j^r^i^m^ x 5 y. 

— > a 1 5 8 L T =3 > — yL--^r 

[0 15 9] ^;z. [ij 1 3 ^R) izt'SK 3 tj 4 1-:^ 

0 5 T-^^ ^V^illlllf 1 3 0 6 '^mitPJl 
3 0 7 ^frL-r Z /Jigim^l 3 0 6 itlS^'ctrS 

1 6 2 .i:fff)a^:^ifyeRjt^ 

■ {0l60]-rL-r. r .^i^mMi 3 0 6,'t^3/ircnJfe 
fi^m 15 9, .y v'<— '> 3 >^ 1 58 icS^it = 
>^ ^ — /V 13 0 8 L T ^ ^ > ^{^C =5r --c ^ 
1 3 0 9 >m^Lri. r<:OP^. 1 3 0 

5 rMxi^/it.?^ 1 3 0 4. Q^fl:^t? I 3 0 7 , l 3 0 

0 5 X'Bf^t-^nfzim'^-^'^- K oTj^fEfl^ 1 3 0 4 

1 6 0'/>^{fr^t^'lrig:ii^-^oZ.ir.vr'^6. 
(0 1 6 i I =/^, [?] I 3 (B> 

Lr:t > f:z^Mm'^nmi-ozt//^'':i-^ l 

I, >, y - X y F^.pr..iit/]:^c •■b/tm^m^iiEn^n -3 a 

i 6 o \zm^t-k\.^jtg'<^^\t^'h:i'-H ~ t 

^:j^Lfzm^^^'l-mht'r.^ z b/y^X'^^. 
[0 16 2] Z'j:>^t ''•>:zm^ 3 ( b) »/>t$li^'r^f^-^o 
ztr\ nf^^^i^^-^r z .):^c<mmm^ = ^>-^(iL:z 

[0 16 3] ^:^5ttif^')'/>t»f)feJt. Hfj^fTiJ I 

[0 1 6 4] :;^^2i^l6] 1 X-it^^^aW'^ '-^ 

m^^XJi^m^.7L^<^i: -'^ *'-To^^a\-:':'- -r.ift 
10 16 5] t-f, mSttif^iJ 1 c/-jxfi 1 ( B ' '.oxfl 



-15- 



from1-=7039039587=FAX5000L /081-462702408= 



/10-2 = -05-29: 17/001-023»^48Ol 352573 P 23 



29 

• \ 0"-i • ) o'^atoms/cnf* (f^i?B^:z.'t 5 i o 

I .V I O'Satoras/cur') ir^Co. 
(0 I 6 6] ^LT. ^B^a^'v V ^>^5'rJI$fi)tL/-^0. 

L< 119 0 0 - 1 0 0 O'C) > L. .^^B^f35Ji I 0 5?- 

(0 16 7] if.msgm-c\t. ^5^#©^cp(;ttLr 3 - 

1 Of?:fS%(/)^fl::7K^^^:fe-tt7t^g^cfD--^t>T. 9 
5 o 'C3 0 '7^c?:>sa^fiii^'rT 9: rv.)X^;cj: ^m^^-> 

(0163] - ^ Lrff$f5t^ri/::^^o'^v «; ^>m^\^ 

^js^j I t-t^^o TiHii (D) ;m(/JXFS'r^JS-t-n;i-a 

(0 16 9] /:c^o\ 2^^^£ff«l(/)t8i5Sft^'^aif^l 1 i-i^ffl-f 

fO 1 7 01 C^JSi^7] :^^^{5f5ijT:t. n ^'^^tfiif^^I 

[0171] ^-f, 1 (OXmiCfiEo-rCZI::! 'B) 

^ y 1 4 2 ^mn^ 2 0 n m ^o- 
[0 17 2]/^!C. 0. 8 — 1 ^mc/5li:A{ii|£ig(^^ 
da^v-t^"^^ ^H^fi^L. v=^> ^^^^f 1 hic 

J; 0 -+i--r K'^ 14 0 1a. 1401 b^^ff$5fc^o, 

-trtX, Z /:>4:^!?§r'El3 (C) b fslf^;- n S^^^ti:^ 
^rSft^nt. nST^^^^t (c) 14 02a. 1 4 0 2b 
'^ff^ft^-r o. CV^B#. -H-.'f r— I 4 II 1 a. 14 

4 0 3a, 14 0 3b^-^ff^BiJ.^ rio.- 
fO 1 7 31 .4c^SSif?'ir-:t. -t-^-tr v 14 0 3 
a, 14 0 :ibo>M:$ i^E) n'^, ^- ^: K-"^.-^ — 14 0 1 
a. 1 4 0 [btA-'V yy'mi 4 2inm^\Z'^^'Z\krt^ 



^^^^ ^^32 0 0 0 - 3 4 0 7 9 5 

J/} 

;r7^ -y h^fipit^r I 0 0 - 2 0 0 n m > l * 

o j: -j M :E ; 1 /fie L ^ii ^ ; : '^'^ mn^'Ki) -r-.i>> 

(0 1 7 4 J H^H 1 -r=:tA- y-rqj^ 1 4 2^m^ 
-t-y h^^i7):^ :t,-):f^7^ i^.no.vv I 0 0 - 2 0 0 n m 

r^^m^ (c) h?^^3tS^i:=^-vy-7-S|ci:'/>fK/lB^ 
t75^l?^tS5^{CiiJ< L/:-. ^^T^;^£^^^7sfe;)ax^(n^/^-.v■ 
[0 1 7 5] ftfoX. ^'^SSiOTflcT^;: T/cf^$Rit>-ro ^. 
7f- 7 tr h $ii6!c 1 4 n rja. i 4 0 rj b'^i^ ^ {lH'^fi^iz 
-^^>' K-j? — 1 4 0 1 a. I 4 cj 1 bT-;5^t n . y— h 

^jQi^'i-C'li^-f K'7f — 1 4 n 1 a. 14 0 1 b^?f?.5t 
i- S US y ^ > tf'^nit 'i' fiS(?r T @ 6<3 ^ -V yy^ 

[0 17 61 ^<t4b\ ^^^f?i|y>r3^dcfi^t£($ij 1 ^m^g- 
t>-tt-^ .t 1> -r-^ 5 L . SiSf^ij 1 : - .t: u ^- r 7^ y-.- 

o z: > ■ 

[0 17 7] ^^)fiiif7<l-r-ii, ^.^SI^'M -i:^ 

IQ ^ 7 H] mmm-i x'.-t. p^i^^^m^^ in) (on^i 
30 i^:Lm.Rxfnm^'0^mMi^ (a) ^'m^nmt f.Z 

[0 17 91 mtm \ ■^^zm'.zht^-:{^2 

(E) conm^'c-m^^^fz '^^m i 2 5 - i 2 « 

L. ?St±Ji 111-11 4L/;-tFP,=^r3sai^-^^: '"fT^J. 

i^lcy'^-v=$r-^;tor :: -•-•/-r:, ^-^Xfl^r 'f-j ') - 

(0 18 0] -.--Or^Jt. :i.$Ef^*ll 'c'^Wi\:ix>^T-n^m 
(a) S.U^nS^^»C^^3^iT^' ^h: -VW^i^ ff^bt L t "v ^ t 
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^1(^0 3 (c) utest-ox-gftm 5 (A) 

<t -jtC/C^^ mis (A) Il^oV^t. 1501-150 

5 0 6;s^Sf5^t5noo -cur. c 'y^^icHP.r-ia 3 (c) > 

1 5 0 7 1 5 t 0 ^fF$fiit-^6 lcO> |f . ^-t 
/5Si^lfi( I 5 1 K 1 5 I 2 -c: n SI T^ij5^Sii^ ( c ) 15 

0 7-1510 >c?:)Ra(Cfl=^v y y'm 1 5 0 6 (DS^J^U 

lO 1 8 2] ^/C, ^t-^tCioT.'tdi 1 5 (B) 
J; =t--\' J/ 71^1 5 0 6 {^:)JilC.;^ ^r-V' "7* 

^ 1 5 1 3*r^»lLT. ^(iO^^S^^rilLr 

(c) 1514— 151 7>=rr t-^U jp^fig l 
5 18. 151 ^ t<n?i\\Z\t^-^ ^y-rm 1 5 0 6 S.0=^ 

2 ^-i- V-/ y^S^i 5 1 ^in^t{m^\z:^\tn'^'Y^^^o^ 

[0 183] 1315 (B) <r>mfitx\-t. 

1 5 1 3(/:)5iJii:^|^g5-^5 1 i: y r ^is!(<?):gr$ 
^ (Clings -r 5 Z %2 ■-^■r '^ymi 5 1 

m) ^mK-\ flM/i:(±3 0- 2 0 0 nm (5tt^L<li 5 0 
- 1 5 0 n m) .ti-n/^M'. % 

[0 1 8 4] •^m^mv{t^-\' -yy-m tm i ^-v -yT- 

1 5 0 6 Lr^fb->y v«^^ffii^-C'^^^;i^ ^ 
ft:> 'J ='>i!Hili:< 0/7 6 i fir: :^irr:2t< 4* o Tmft/>';ix 

- [0 rs'o ]*-/£4b\ :^nmino^mf^'/tmmi'i t^m^-r 
[0 1 8 6] r^jgfiftig] T^mmi^ixit. mmm \ 

[0 18 7J ST. ^^HiO^-J 1 ;nXf5Xt,€o-:[l 2 (R) 

yT'^ (^^Jgf^iJ-C'fi^fti^fLv ■; =>TO 16 0 
I ^ 3 0 n mi/)/l^fCfl^f*T<b<, ^LT. 3 (C) b 

^f4i4^^ipS (c) 1602-1603 -r^^^jjc-t" 5 (ID 1 
6 (A) ) 

[0 18 8] y^^^^-^y LTiei^a- 



nP^I 2000 - 3 407 y 8 



y- I f) {) 5 - 1 6 0 0 -rif^fiicT-u., \k\Z 

:^ h^^^' I 6 1 ()'r)p-Ritt. [3 3 i'A) >:^|:^:zp59 
•"^.^^7c5f«/>]^.;jaX^<r?To-r. P (a) 
16 11. I I 2 ':rff5f=t-^ "D, ([^16 / B) ) 

[ 0 1 8 y ] ^ 7. |. x -v 1 1 0 l . 

^fctC U V 7, r X 1 b I 3 - 1 6 1 6 ff^fJ^ti- o • 
^Lr, 113 (B) l:^^:in^T5i6^^7c^<:0}^.^)axfl 
^tfor, nST?ie447mi?t a) 16l7-lh23'ir 
S^^-^^)o (Hi 6 (C) i 
/O I 0 1 9 0 ] U > :x 1^ X y 1 6 1 3 - ] H 1 b IT 

r*^ t, ^1 mf^'^vm 1^24 '^jb^jcTo, -^^i^f^ij 

X\-t 5 0 n mis t/)Sfl: V v = > fj^ }: 2 0 0 n mJ^c/V^ft 

[01913 1 ^r^i&r^gl i 6 2 4 ^^?F5Rt i. tz. 

^J-e(i8 0 0 'c 1 Hf^o-)^ T — t> VvT-— — /u;^ t o Tr^ 

ISfefL^tf -) . (IDl 6 (D) ) 

20 [0 19 2] ;: •:. /jm9;jxfi:-f^o-r, t-^/v^^- 

[0193] 4\^J. .?;:^SiiTf?'j:.'mf?^ii:^;i£N 1 nit%% 

t/-. 1l^s^?•^2-8c/:)l^-f^.c^:.f^|f5ti: i^jSF^;zi^i^^t> 
[0194] -Miff^m 1 0 ] ii^^s {iFil ) \Z7V^ L f^r^^^xm 

^fwi- K— r xm<?:fT o T t ^ I ^! =r 

LTl^6/i<, n -f--*/ twL-Sl'r F T^p ^-r t^t T F *1* 
C)tZS'J4^LiC tio^^-r•v•^'■, K-'-X^-ri-? ') I !: ^^T 

[0 19 5] i^Tz. r ->^'L 

::^Xg->^(il L-:\ n-'V-^'-^T F T :^ ^1 It p V 

[0196] 1=:^/JSf«-»Jcomfit;t. ^Jtef^J2 - 9 ;i 

L ^-i".t I ^ \^^\ !r i > § Lt! . ^ ^a---^ ^ -t ?-tr o Z .!: :^ ^ 

( 0 I 9 7 J .'^-iitf^ij 1 1 1 -^mn \ L.tf^^xfs 
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pSJ-TJ*e^®i]gc (a) , n S^Vi6445^isS <c) fiirj^lC 
Co 1 9 81 L;j»L?:e;>>P), 'P^^^t/)^^5)^M^i#'5 7^ri6;c 

(a) "K^y^^^^f^m^ (c) -r. >>-7. ^-^'X^^.^^ 
(B) lc7f^L/i^ a-(El8§;wcr.i;-:^/j:5«?fi[tc'D^§ 

10 19 9] [^s(5f5iii 2] ^^mmx'i-x. 

t ^ I ^ S.^Mrflf ^r: Ilif g ic ig m T- 1 o o 

[0 2 0 0] :^Mmmt. mt^m i ^•c > •> =^ > s 

[0 2 0 1 1 :$;|IJS0iJ<?5tl|5^;t^*Srfiij i - i i (/> 

a ;t 6 J: -J Ic/j;5o . ^ . , . ^ 

[0 2 0 31 MlJ-tj, umi:XTtfi:^tm 

TFTit-^^aif^J 1 .4-31 iZ^^Ltimm:cm7t.^ix^o 
tjt/)r-(t/^< . n^-r ^^u^T FT > Hl-fSiir-^o "C 

[ 0 2 0 4 ] rc^:s, ^^mm^nii^-T:ot^t\t. nmm 

p 'J^-TVifi4$77C^7)' 2 10'*-o lO'^atoms/ 
t 0 2 0 5 ] immi^l 1 4] ^-^P^itfi^oOMO b F F * 
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^^'2 000- 3 40798 
S rvrOX, Sma r i - C u i 'SOI TEC-?±i/5S^iif5( 

[0 2 0 71 [H^Sfy^l I 3: ^^ei^lX.J: o-r f^iei 

to ^(T^^-^.-'cr^rf-^^^: LV, -I'Nil^D^a. PDLC (.1^ v 

''-5>^^rft^) . FLC ^^iiiVi^ll/f?^) . AFf.C 
(^^s^i^^'fd^c^J . tT'i.-^F L C ^ A F L C</n^^4% 

[0 2 0 81 m7L\-^. ''H. Furue et al. :CharakteristJ 
cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capabi I i ty, SIO. 199 
8j , rj. Yoshida et al. ;A Full-Color Thresholdless 
Antiferroelectr ic LCD Exhibiting Wide Viewing Ang 
20 le with Fast Response Time. 841. SiD97DIGEST, 199 

7j , rs. Inui et al. :Thresholdless antiferroelectr 
icity in liquid crystals and its application to di 
8plays.671-673. J. Mater.Chem. 6(4).1996j . ^-T^kX"^ 
d^rp^S. 594. 569^lCf,^ 5 rMr^^tWi o ^ > t'^ 

[0 2 0 9 ] -St&.'It-tL ri^ig^/j=iii.^6tltCj5fl: 

?C?^ (Thresholdless Antiferroel ectr ic LCD: TL - 

A F L c -=5^ ;:;t\-q^S! ^%rz\^i3-^m 

2 . 5 (-t r-^m^^ I .'; m - 2 /; m ) cO t i Etb 

[0 2 1 01 ^f-. *JiS^^li?f5(S,\^/x5^S^^il?S^aCiT 

^T-ffli^-s J: -o/cT F '['■■tn'^\imrmf^<nm^-T f t 

[02 1 1] ttL^ -QS;:, ® L 2:', ^Id.fx^^^St^tr^-^ 
\zm^^^^'^{z\t^ mm\z)^:n^i^-^ f-zm^'^-Sifi'^-Z'^ 

50 10 2 I 2] 1^;?^^!^)^'-'ii-:DY..^^^ytgr 
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[0214] L^ssffd 1 6 : ^m^mi^tT o^t- ^ y-^ ^ 

U :^ S E r. U h D /U- < .^J', -V -t > X) 7=^ ^ 7. -7" U 
[0 2 1 5] E! 1 7 {•i:i^n^m'Jr>T ^ 7-^ -f-^V^)9y^ 

8 2. Y;^fSi (y-M«tj) l2|;fj[H]3g8 .^/^^as::7^biaTl- 
F T 8 4 , ^ r-'^ 8 5 . -©mt^J^ffl T F T 3 6 , E 
L^^8 r^^ Ls VT^V /^T FT 8 4 1- X:^rS) 

fi-^q^ (y— ^fl-^ai) 8 8a ^^/tJt8 8b) . 
ft^a (y- l^ft^.^^) 8 9a ;^;±S 9b, 8 9c) 

tr^^m.^k^.h, ^ti. mm^mmr FT s 6i:i>t, -^m 

^9 0a, 9 ObTD^tg^^n-S- 
5§8 3<r{l4 (B) p -^r tv'U^-C F r 3 0 1 3£U:;C 
n t>/^§iT F T 3 0 2 t L < :.t 3 0 3 '^f.S.^^t>it 
-Zmf^-r^. r^tz. ^^ -v^V Xf^T F T 8 4 (CI.tEI 4 
(B) oOn -r Y^wU^T F T 3 U 4 \ m^TTCTfiJfaJm 

TFT8 6iC{i[l4 (B.) c:> p -r tw>^ T F T 3 0 1 

10 2 \ 7] r:^^ 7^-^ij^{^\inr 9 ^ -/-^ ^ 

[0 2 I 9 ] El I a (A) xioi^-r. 4 0 0 1 ia:^^. 

4 0 0 2 iitl^^l^, 4 0 0 3(t y-xfRii|Etl][£lSg^ 4 0 

0 4 v'- h mmm^'^'v^ ^> , ^n-^'nc/^i^tbiiiasfx 

ia^4 0 0 5 F P c (-7 u ^^T^/U:/; > r if— 

V 4 0 0 6i::iiJ>. ntfi^tl'->m^5noo 
[0 2 2 0] ^J>>t, iiJ^^i4 0 02. V-.-AlMiEif) 

i£i£§4 0 0 3 ^kxy^^— vmrn^m^'AA o o 4 ^[st-^i: ? 

;z L I — .'i.f;r4 l D l , •< — Kt 4 10 2, tc^I 

1 0 3 so'^'/->-'>.r^4 1 0 4.-;^^{t6.ii-:-^ 

( 0 2 2 1 1 -^/-I. m 1 (B) 1 8 (A) A- 

A ' 'Z^mm L -^tifrm®::. L . StS 4 0 0 1 ■.'>±ic V 
— .-<fPijJ|E!lhl£l?5 4 0 0 :l ;w^.t,n =Sl!i&^T F T ({£ L. 
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('9) ?^M2 0 0 0 - 3 4 0 7 9 3 

T^t-n^o ) 4 2 t) 1 fi:C^(ljj55^,4 O 0 :i icS-sno 
T) 4 2 0 2.y»f^55^^n-r-. 

[0 2 2 2] ^^^$itif5i|-rJl. m^T F T 4 2 0 I .C.'tdl 
4 (B ) p ^ 'l- 1/ T F T 3 0 I h n T 
FT 3 0 2 il^Ct^itcOT FT//^u»:bn, ^iiftlfi^H^^ 
TF*r4 2 0 2 :z;il3 4 'B) cO p^^r t^^l-^T f t 3 

0 \ bmcmmo^j F r7)'^m^hi\^: .t/-, isi^f?^4 

10 0 0 2 (C'i-^n^^tjf^^ T F T 4 2 0 2 (/J-y— r 

[0 2 2 3] mm r f t 4 2 0 1 &.rjmmT f t 4 0 
2^±LTZ{tmm4m':'^c^mmm^m (^ii(m) 43 

0\f)m^^\x, ^t/^ h.'iiii^'i' F T 4 2 o -J -yi Iv'^ -< 
> i:^^6*j;cft^-foiSi^-^^ mm 4 3 0 2.-:--:.?;i5t 
^^6, iSi^mt^4 3 0 2 i: L-r:±f±^fi3^t:0;h:^tM^ 

^0 [0224]-?:LT. m^n^4 3 0 2 cO Ji;: 

4 3 0 Znmf^^iX. ^tm^,^ 3 0 3(tiii^^fe5 4 3 0 
2c?5±(C^P^/-iiff^f5lt5i^-:i rc/>^D^6-:-^5l ^ 

m^'^^A 3 0 '1 t/)_z;-ft F. K (jnix r D 't- X 
:yir>x) /f 4 3 0 4 /i^^f^^lt ^tl q ELli4 3 0 4lx 

[0 2 2 5 ] F r. ig 4 3 0 4 (Off^/T^ :^fi fi-^^c/:)^)^*^ 

/::ilia^?lA;i^iEfe;c m.^ a- .1 ? -tt T 4/^5 ^ ; 1 

* ( 0 2 2 6 ] E'L^ 4 3 0 Vc^^'iici'tig'Ttfi -^"'ilj^ 

••b4*^P^Il4 3 O o,-?^fB^5t^;>Lo- tAi, i;^4«54 3 0 o 
E L^4 3 0 4:.o.^^{-?i??i-r--3'K5t^^^$^iT:r*.^J^^ 

40 E Lli4 3 O 4 ^^^^;t:t-fe:^ -^1?[l 

Jscr-ff^/ilcL, fi$r7•^^^''K7^i-^likn^->^;*^t^^^^S^■^4 3 o 

5 ^ H^ift -f o i: ^ o X -e*^ ^ o . ^1= ^ fiSi f?') ( t 
^^U'¥--r -\' >^'^— "^iv r-? ^ ? — -X — ■■-OfJcIl^ 

[ 0 2 2 7 ] L ri^^l^ 4 O 5 ;t 4 3 O f5 t':?^ ^ O- 

mi5^icv^j; '-:i£^^4 0 0 5 ;-^^Hh:ctg|?^.^.fL'5 
4 0 n 3:t|;^l*B4 o r);:P)rV£:/v;2i±'"^^;> ..ogd 
, -'^ 1 '-^ A 4 3 0 7 -> ;r L k p c; 

4 0 0 G ;c7g:^^v^*-j. - r-^ji^icH i \ --o, 

so I 0 2 2 8 ] ^ 1 ;c I U^'iSr^ (Pli@) 4 3 
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0 2. K I.® 4 3 0 4S.U:|1^£4 3 0 5 />*;b4^-5 E L ^ 

1 I ->-'uW4 1 0 1 :c J: o-:]St£4 o o i 
*;-^7:>^itrz*/<-^:r4 1 0 2r-(s^n, nm^^ i o 

[0 2 2 9] ;t7/<-^;f4 1 0 2 i tT;t, ^7 t.^. ^ 

RP (Fiberglass— Reinforced 
Plastics)^, P VF (o^"'; f :='U7/U7r^'f 

(0 2 3 0 ) (BU, F. I.^^/^*bC^^oO.$^r#^:^f^^;i^/7'< 

[0 2 3 1 ] tyt, ^ig^t4 103^ LX\±m9\-^^mt 

mm^f:i\,tmmmm^m\^^zh^'>x^ . pvc (.-te 

i; 1^— yu^ D 7 -I* K) , T 'J /u, ;t; y ^ K, ^:t^:ir 
•>llf^g. 'J =3 — >iitfli. pvB •; tf-^yu^^^ 

/i-) t7t(tF. VA {Ji^u> t:'=./u7--tr^— $r^i^ 

[0 2 3 2 ] ife/::, ^i;a^^4 1 0 o:>^[z:^'<—^^^ 
•^'^itr tJiis Zc^).!:^, ■»^'drs^fl:^<:i '^x^T- 

Co 2 3 3] ^tz. SE^4 0 0 5(:£^:^>$mt£-7'<''l-^> 
4 3 0 7 ^/r L-CF PC 4 0 0 6 ^C'^5^.e^(^^$l^.^;i^ - 
o, ici/F^ 4 0 0 5 (:iili^^4 0 0 2, V — 7.MIE^[e1?S 

4 0 o \^{mLmm^^-x 0 0 4 ;zii|;b.tt6ft-^ 

PC 4 0 0 6f^{E^, F PC 4 0 0 6:ciO^^KglSa 

[0 2 3 4] -tfz. ^^feC^'lTli^l >~^U^4 I 0 1 
c:>^^^^U^F PC 4 0 0 6r;5-^^fl7 J: OiC^2 

-yuf;r4 1 0 4^rIS:it, E L^-T-'^fSriS&Jjic^l'^/j^^b^ 
l^fr-rol^ii^'-CoT^^o.. ~';LrUlS (B) inmm 

L^T^^4iiE®(:*1iSS0*J 1 . 3. 6-11. 13. l4o')l' 

[0 2 3 5] C - "Cil^fi:;/.^^ olcl^^a^'.rifrSf^jt^rtl] 
19iC. i:ffi«|3^'^[ll2 0 (A) IHI3§{1^EI2 0 
(B) ICT^i", m\ 9. (112 0 fA^ S.C^(a2 0 (B) 

[0236] [D 1 9iCJ^j; 'T. gf54 4 0 1 hlZs^ilf ^ 
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(20) If (53 2 0 0 0- 3 4 0 7 9 8 

nti:^-^ -yy"^ "/mr F'V 4 4 0 2:tm4 (B) n ^- 
^^wUJ^TFr 3 0 4'lr^U^-riT$/7lt^^Lo. o r . 
igt^^tSi^fin ^-t- t-'U(£!T F T 3 O 4 ^Ogftw;! -Ir^K -f-^i 
iiBii\ tft. 4 4 n 3T't: ^iioiE^^i. 7.^ 
i^^TFT4 4 0 2'y^'7-'- ;-'^i^4 4 0 4a, 4 4 0 4b 

[0 2 3 7] /c^. ^UlmiT^Xit^V'r-^^^BfiS.mmfj'^Z 

[0 2 3 8] ->^>^^T FT4 4 0 20:>y 

>^ >gd:^4 4 0 5 ItT^iifu^JfclU^T F T 4 4 0 6c;v/- 

^J'#fflTFT4 4 0 6!i[il4 (B) OOp^-v^wU^TF 

T3 0 1 ^ffli.^r?f5fiSc?no f^o-r, tii^v:)i^n^;-tp 

20 [0 2 3 9 ] -f" *y ^ > y ^ T F r 4 4 0 2 ^U^^MM 
'^^TFT 4 4 0 6 0±|c:t^ L A.. v^--> 3 > .^$.4 
4 0 8;i5g5i:^ibn. ^^-njL'.zmmt^h^^^W-mtfmA 4 
0 9.^^ff^fiit^^i^6, ^isft:j9a4 4 0 9 -t^t ^tt f 'r:^ 

[0 2 4 0] *7t. 4 4 I o:tig0;]^^mff?r/^»tb^coi®^ 

30 {Ehm^^mm mi^S^i^^^T FT4 4 

0 6t?:) Ku-Y >ga*^4 4 1 1 :w'S^a^){cr^i^$n^- isi 

^^1g4 4 1 0 i: LX\tmt^ > ->'7^>ff$fb^ 
[0 2 41] il5^^t:S4 4 1 0i/>±;i(g:F I-/i4 4 1 2 

t^^^-r^. -^mmmx'.tR c^) , c m) . b (W) ^>'> 

nvr-> (C I) P c ) Ba^o*3:rf. -rii^ Ir L 

r 7 0 n m\^<n h V :^ - H - =^ 'J ^ h T /U ^ — o ^ 

(A 1 q3> m^^tr^'yf-.mmm^k)l lt^. a i 

(0 2 4 2) iEL. VX-nmr.E Lf^ !: L'C^^^ ^6- ^ 
A;i^id&|c|§;^^:|?-tr-rc Li^ •; ^j\:.^L/*^-.M/t-^v.o 
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I !) 2 4 3 1 r>:;:. r ],iS4 4 1 2 i/) ^:i:tig^^<r>m 
^ hiair'-o-^^fl^) ^mt^Ttjai\ m^^untLx 

[0 2 4 4] Z0:>^'^m4 4 I 3 ^xmf^^tlfimj^.XE 

4 4 1 4tt. mmmm 4 4 i o. e L/i4 4 i 

(0 2 4 5 ] 'fk\Z. ^n^mi~.\oii^m-:^c^j^mm'^^ 
112 0 (A) 'drffl!. ^TdaP^-fo . --^-f -y^^ .-/t^T F T 
4 4 0 2o';y-^fi v-:;^gs^4 4 i o iir^l^^H. K 
u-x >i3: Ku^ >S£^4 4 0 5 ;cr^iJ55^n6. ^f^. 

l-^ >ii;^4 4 0 5f:tffi:t?rC^J^^fflT FT 4 4 0 6 CO 

hm4^4 4 0 7{cli;^6^;cf^i^;^i'i^, DiHc^J^Si 

m'VF 'v 4 4 0 6 (/> y - 7. \t'm,m,\'^K^m 4 4 l 6 i^^^ 

fi^tCf^^^n, K>'< \X KU^ >ge#^4 4 1 7 
6^(ct^S^;?.n>5, ^/^i. X><>geJg4 4 1 7{t.^.;^T' 

n'^ix^mmw^ 44 1 a;c^^0^i-fsf?^^iL 

[0 2 4 6] -'/:>>t, 4 4 1 9 v-'7^3/L^m^s£;::ii{^ 
m&^iimfiX^i\.':>. %m'^^4 4 1 y:t, mijfciJtstiiil 
4 4 1 6 i^^&<3;ci(g^5^Tr--^^':^f*:fl[^4 4 2 0 . ^— 

4 4 0 7 i:i/>rr3r'ff^/jt^,n6- ^j^^, 'y-;-^ti4 4a 

$^$$4 4 1 6 xw.^^k\.^m^h\^n'm^b \^xm^h 

[0 2 47] tr^6. ^mmm(r)F,\.m^^j^m^i:\tfi-r^ 
i^ichti-.x. mmm . 3. 6-11. 13. L4t/:>t?? 

( 0 2 4 9 ] [H 2 I -Cfi^?ilFfi<lf^^ TFT4501i:L 
T114 f.B ) n r ^^'-^T F T ;U) 2 ^:f^-t?l.itc^) 
T F T «l ^o- ^1^8, Siiffifjii^tS T I- T 4 :t 0 1 =/; '/ 
- I* =^t^ 4 5 0 2 :t -^g^t I • T 4 4 0 2 >/) 
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^2 1 ) 2 0 0 O - 3 4 O 7 q 

m'V FT4 o 0 1 :0 K < > iSI^ 4 5 0 3J-:iSi^^fa4 
5 0 4U'^,^0^JiCt*^^-5-n-n^-5. 

[0 2 5 0] ^^*5f5i|-7:z. iii^^li4 3 0 4f}'EL^ 

^(n^mtLxi^mL. myt{±</^'^mm'^mK^xn'.f^-r 

10 [0 2 51] t®f^*^t*4 3 0 4 •/> F. r.^ 4 o 0 o 

t^mf^^n^, nn. mi \x\%—m^L/)-m^-^y.x\^ 

♦)?i5fiicLTv^o. :^f^B^t-;i, :i:-7^i± L T 2 0 n 

tIc;^ <1: Lr 7 0 n mf^o^ P P V ( -tt >) ai . > ir' 

[0 2 5 21 Jfci::. E 4 5 0 5£?)^{Cfi:jS^?gt^M 
;i^^'-*^^R^tS4 5 0 6 ?ii'S^:7ori6, '^^^WW>^^. 

[0 2 5 3] Z.'Jm^4 3 I) 6 tX^.m.^ Xxtz^M.X F. 
L^^4 5 0 7 75-:^/iJtT'3.. '-"j^^b*. r > E L 

4 5 0 7{:t, m^"^^ (P^® 4 5 04, EL^4 5 0 

5 S.t>T^I# 4 5 0 6 --?f$H\t " > -r > :>lt-r^ 

(0 2 5 4} LU-Jh^ . llTJ^f^Ji^/S T F T 4 3 '0 I .-^"^ 1^: 

?KCf&ri^lffl T F "I- 4 5 0 1 :i K I. T- 4 5 0 7 'ViiTba o ^ 

o 1 !r> \' (pijr- , y — 1^ i^t^m 4 3 0 8 -V fr u -T -tr 
. - h^m4 oO 2;^^4^'5,-t JiCLaDmt^4 3 0 9 
^tt '5 ^slSS-li CO t^it ii: r ^ o 
[0 2 5 3] ^rc. ^^^U!l^'''Jt/5'S7jft^)(^ffl'l' F r 4 5 0 
Kiy- Kmt^4 5 0 2 1: LDDfIiS£4 5 0 9 \:^r>miZ 

^S'^r^fint'j I i:-r'[l]2 0 (A) . (B) :^.f^Lr^f^ 
^0 i^^m:4 4 I 8 b |5l^.:ot^^^t^/'-^-d:o Z > °\^Xh 

[0 2 5 6] .-^c^i, ^';i.i?diHt/:>F l.^.i^^^®'rlt^li!!--;3 
iC^^rcoT. nmif^) I . 3 . 6 - 1 K 13. 1 4 :'ym 
fjt.k^m\z^A^-^h-\!:X of3:•v^ 

[0 2 5 7] :'^«if?') I :>] -t^^JiSiff'l^-'i:. '^i^Pl 1 7 
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4i 

>^mTF '\- 4 6 0 2'/)V — Xfa^^, 4 6 0 3 :i :^ i y 
7^>'^/fflTFT4 6 0 2t/.:»y- hgdiS, 4 6 0 4/1^275 
^WfflTFT. 4 6 0 5li=3>'^'>^, 4 6 0 6, 4 6 

(0 2 5 8] ©2 2 (A) fn:. C ocniU^^'-'iaTTj^i^ 
^4 6 0 6^itii> Lti&&oO(?Jl-e^56... Ell^^j. Zotn 
iiJ9^.^j'^»£§t^^*$4 6 0 6 ^^^'Dtz^.tt^i;^ J: ^ ;z 

[0 2 5 9] ©22 (B) fx, mi7rt^T&i§4 6 0 

8 $ry- i'ga^^4 6 0 3 i:4^tfiC^:tfct&-^tfjn?i|T'^ 
o.> >jr:^i. (^2 2 (B) -C(imvt^^,^4.6 0 8 > 
hgB.^4 6 0 3 ^ (w^ft/itJIit >: ^ir o 

mzf.W^^4 6 0 8 6 0 3 b 

[0 2 6 0] EI 2 2 (C) it. [5] 2 2 {B) c/)^^ 

^tisimizm.mLm^^4 6 0 8 rsai^4 603*: 

¥tT(-a2:it. ^ - oc75iii^^-^^#tfa^^ 4 6 0 8 
^ti, ^?t^T^^4 6 0 8 '-^y- hSE.^4 6 0 3c/>L ^-r 

[0 2 6 1] (;^^Sf$tj2o: ^^^B^oom^^^^il^ 
y •> 3 > T V . =3 — t\-M^ V 7^ -r > (--^ v--' r7 > 

-f X V U^l ^ t'y— > 3 X7"\i./ ^^^^ 

g C >' .-0 • ^ i f lb n : ^ 1 1 ^ m ^ t/) ^ ^'1 '^r 

[ 0 2 6 2 ] 2 3 (A) {tm^m^'<-P>'^ , ^f^2 0 
0 \ . ^Fffl./7Hn2 0 0 2. '^^KT)^^2 0 0 3, 
^i2 0 0 4, i^f^;^.-r •.yi?^2 0 0 5 . 7':.v^^2 0 0 6 
-Tti'lBt^n^ *:^^0^o'^^^^^^g{X5^.^^2 0 0 
4;c, i:fg5§0^':/)^?^«:{Hl^git#^i±lt?gG2 0 0 2. 
^\.:^5n2 0 0 3 -^tzit^C PUk^/^ 'J ^IC.f^V'o 1 > 

[0 2 6 3] Li]2 3 (B.) iit'^^hi? v \^\to J) . .1=1$: 
2 10 1. ^-7^^(12 10 2. ■i^^\.tfgFn2 10 3, j^f^ 
^< "^'J. I 0 4 , -.'^ ; - 2 1 0 5 . -^(.^^J 2 1 0 
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^22) ?#f^ V 0 O 0 - 3 4 0 7 9 H 

0 2:c, ^m^m^^m^\mn\%^^ K-hWz i o 3 t 

[ 0 2 6 4 ] [KI2 3 {c: ■ rt^.'<^ > 'r^ C-Tt 
2 2 0 2, §86^2 2 0 3. |*fl£7.>r y^2 2 0 4. ^ 
^^tn2 2 0 orl, 2p;^^^'/)^.*gf$:fHl^.'-c P U ^ 

( 0 2 6 5 ] [12 3 (Dl r/u'SJx v,-/ ^' -7 

/£? ^>>5 , ^f^r2 3 0 1. S.i^iJfl 2 3 0 2, ■^—^^,2 3 O 

[0 2 6 6] [5] 2 3 (R) ft r7 3 '/ (77 cr 
X ^ -> 3 > T V) T-^ , 2 4 0 1, 2 4 0 

2, fff^^^n^g2 4 0 3, flTfet'-^x-ry y 5' 2 4 

04. yvu^:^— 2405. 2406. 5^^?:; — ^.j 
4 0 lX'mm.^k\^. ^?§a^ltiftffs^7^i^S2 4 0 3 ;i 

[0267] [1123 (F; :tvc > S-/p > — -? 

, 2^f^ 2 5 0 1, >tj'?. 2 5 0 2, /(^^^^il^S 2 5 
0 3 , ^^-^^ 2 5 0 4. 7. K\ - > 2 5 t) 5 l?f§/5^ ;H 

6. ^mmm^^n^^>''Mi&2 5 0 3.''.^', ^o^^y.^-c 

[0 2 6 8] 112 4 (A) :t.'^- y-^'va > t - ->7-- 
jEbO, 2^f;^J2 6 0 1. (V-^iS\tJ&C 2 6 0 2, ^^^gH 2 
0 3, K2 6 0 4 ^'-V^-Lv, >}5:*1^0-^cn^m>t 

JO ^^gtt^Tf^Si^ 2 6 0 3 ;c, ^v^m^^'-j-^^'^itm'^nc 

[0 2 6 9]il]2 4 (BJ iiTli-riif/i^^iil-gf (y-A^55 
m X^'O . *:^2 7 0 ! . rt'2@^/;^/^:2 7 0 2, 
2 7 0*3St>'=:>> rv — 7 — 2 7 0 4 ^^^^', ^^0*^^ 

il^4«il^/j^<bm:^^ii/"z-g^K-*^Ej?if$i(i^f^2 7 0 s;^-::- 

^n^^.2 7 0 6 ^^t.^^^^'-r X7 u -I 

5o =>hP — T- — 2704 --^it^'Z 7 n I bi-ORiV^jS 

40 ^^j5S(5*|-r'fij:#H^$^r-t' - -i^^i 2 7 0 7. 2 7 0 8 

;i^^gr>2 7 0 3, 2 7 0 6 M?'^y.^to#-:'jf /^(Hiff^ 

[0 2 7 0] 02 4 (Cl rj y^^/>i^^L-."iJ*zi^ 
/^f^ (iar, «^l5i<(!frt5:>0f-.:^) '^IH'--":) ' - -ill 
fft^:3fe^^g) T-<Jo . Isrft: 2 S 0 ) . if^ -i' 5G 2 ^ 0 2 , 

f-:^^.2 8 0 3 . ltmt{-^2 H 0 4 ,^:j<|^(^x s ■■ 
^ 2 8 0 5 ^ir g-tr .'Cw^i, .1 i/^iiJI?ifl^t^illl?u-eiS^r^f* 

t L r D V D ( D i i t :i 1 \' e r s a f i I D 

22- 
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[ 0 2 7 1 J in 2 4 (D) ttT-'->' yi\.i7^^ 0 . :^ 
2 9 0 1 . 2 9 0 2. ^§gin 2 9 0 3. mi"^^ 

[0272] /tC^3, (H 2 3 ( £ ) v/5 i; -r V 3 v'i $7 — 

^-r, /fjo, iH]2 5 (A) v> -c-<tr>*) , ^2 

5 (B) ii^^^> vX^f^JS^rt^^ti^^^^-^ 

[0 2 7 3 ] ^2 5 (A) IC^r-i-7fe^^=>*>'>l^, Tfeilgf 
^^^^r3 0 0 1. ^7-3002. 3 005--300 
7. y-r^:='-ry<'57— 3003, 300-i, Jt^U' 

> ^-3 0 0 8a-3 0 0 8c, v I : X'-U 3 0 1 1 , yf^^^^ 
^^®3 0 10, S^^^;ft3 0 1 J^W^t^ 

^3 0 1 2fi, is^L'>x=v{fixr,:7t^ir5-?.-^a. 

iMmMik^^7fkd^m:3 0 1 0 'rHof5&IS-t^=,^tg^(/ie^j 
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